A large research and development program is undergoing in France2 since 1992, to demonstrate the feasibility of transmutation of minor actinides (americium, curium and neptunium), which represent the majority of the long term radio toxicity elements in the waste, and also the main long-lived fission products (technetium, iodine and caesium). The first part of this paper deals with the main results obtained with Technetium. The second part of the paper describes the studies carried out to investi- 2.2. Previous experiments.4-6 Two transmutation experiments on 99Tc were carried out in the High Flux Reactor (HFR) at Petten in the frame of the EFTTRA collaboration including CEA and European partners (ITU, FzK, EdF, NRG and IE). The Tc was under the form of metallic rods (4.8 mm diameter) and put inside a pin with a Phenix cladding and irradiated under a thermal neutron flux in the HFR core. The irradiation conditions of the two EFFTRA experiments are summarized in Table 1 :
No significant changes in the characteristics of the targets (dimension and microstructure) were observed after irradiation 2.4. Neutronic studies. In order to quantify the performances of the irradiation, different calculational methods were used. Calculations were performed with the ERANOS system associated with adjusted library ERALIBI (based on JEF 2 evaluation). This system allows carrying out the whole neu tronic characterisations. The adopted method is a heterogeneous calculation for the cell calculation in a fine energy mesh discretization and a spatial calculation in transport method, which takes into account photon propagation.
The self-shielded cross sections and scattering matrices are processed for every core material using both the subgroup method within each fine group and the slowing down treatment in many groups (1968 groups).
The DMC-2 with ANTICORP I pins irradiation are described in 2D cylindrical geometry for calculating the collision probabilities. The flux and current are calculated in a P1 approximation. The whole core calculations are processed in 33 energy groups in transport method (Figure 4) . Modeling with the finite elements code CAST3M was performed for the thermal design of the pins. This modeling allows calculating the operating temperatures of the Tc rods and the cladding during irradiation. For safety reason, the irradiation designer has to check that sufficient margin will be kept all along the irradiation, to prevent from Tc rod melting or eutectic formation with cladding. For the ANTICORP 1 design, the lower temperature to be considered for the safety study corresponds to the eutectic between Nickel (element of the cladding) and Technetium, which occurs at 1768 K.
The temperatures calculated in normal operating conditions reach respectively 759 and 675 K in the Tc rods and the cladding. By taking into account all the uncertainties related to the characteristics of the pins (geometry of rods and cladding, thermal conductivity of the Tc and the filling gas, ...) and the irradiation conditions (linear power, coolant temperature, ...), the calculation shows that the temperature will never exceed respectively 991 and 726 K. This result underlines that no risk of melting is expected for ANTICORP 1 pins, in these irradiation conditions.
As the evolution of the thermal conductivity, caused by the Ru formation under irradiation (up to 25% Ru for 720 EPFD) will be very slight, the temperature of the rods will be quite stable until the end of the irradiation.
Compared to the EFTTRA experiments, the temperature of the ANTICORP 1 Tc rods will be obviously lower (759 K against 1100 K). These new irradiation conditions will allow checking the influence of temperature of the technetium rods on the behavior of the target under neutron flux (swelling in particular).
2.6. Post irradiation exams. After irradiation the ANTI-CORP 1 capsule will be transferred and dismantled in the Phenix hot cells. Non-destructive exams, as diameter profilometry, neutron radiography and gamma spectrometry, will be carried out on the 3 pins. Then the 3 pins will be transferred to the LECA facility in the Cadarache CEA center, to perform destructive exams. Only one pin will be cut to remove the 2 Tc rods, and carry out at least the following exams: dimensional control, metallography exam, X-ray diffraction examination, micro hardness, radial distribution of Ru control (EPMA) and chemical analysis. In addition to these studies, and in view of the properties of technetium itself, the aqueous corrosion resistance of pure Tc metal has been assessed.
Its solubility in aqueous media is highly dependent on its oxidation state. Technetium exists at several oxidation states between 0 and +VII. Under reducing conditions it is found at oxidation state +IV and exhibits relatively low solubility (10-9 mol•L-1 at equilibrium with TcO2, whereas under oxidizing conditions the stability of the TcO4-ion enhances its solubility and mobility. 
Experimental.
Materials: This preliminary experiment was carried out on a piece of Tc metal taken from one of the technetium rods prepared for the ANTICORP 1 experiment for transmuting 99Tc subjected to a moderated flux in the Phenix reactor as part of the EFTTRA (Experimental Feasibility of Targets for TRAnsmutation) project. The rods were fabri-cated in an arc furnace at the ITU in Karlsruhe and cast into a cooled ingot mold. Their density exceeds 99% of the theoretical density (dth=11.48 g•cm-3). 
